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Statins have recently been proposed as a potential adjunc-
tive therapy for the Coronavirus disease 2019 (COVID-19)
[1]. A number of retrospective studies support the potential
protective role of statins against severe COVID-19 infection
[2-5]. Increasing evidence shows that statins would be ben-
eficial in patients who were on chronic statin treatment
prior to getting COVID-19 infection [1,3-6]. On the contrary,
only a few very small clinical studies have failed to show
a link between statin use and better outcomes in patients
with severe COVID-19 [5,7]. A retrospective single-center
observational study has indicated that statin use during
the 30 days prior to admission for COVID-19 is connected
with a decreased risk of developing severe COVID-19, and
a faster time to recovery among patients without severe
condition [6]. Another retrospective analysis of 2,626
patients have also documented that antecedent statin
administration in patients hospitalized with COVID-19 is
linked to lower inpatient mortality [3]. Analysis of
findings from the American heart association’s COVID-19
cardiovascular disease Registry has confirmed that use of
statins prior to hospitalization for COVID-19 relates to
a significantly decreased risk for death and severe COVID-
19, particularly among those with cardiovascular disease or
hypertension when compared to patients without these
underlying diseases, strongly supporting the continuation
and aggressive initiation of statins and antihypertensive
drugs among patients at risk for COVID-19 with these
underlying medical conditions[4]. Concordantly, a large ret-
rospective observational study recruiting patients from nine-
teen hospitals have found that statin use prior
hospitalization is associated with lower SARS-CoV2 infec-
tion-related mortality in patients hospitalized for COVID-19
supporting the evidence that statin treatment should not be
discontinued during the COVID-19 pandemic [5]. However,
the authors conclude that potential beneficial effects of
statins on mortality rates in COVID-19 patients need con-
firmation by a prospective randomized controlled trial [5].
On the same line, an observational cohort study using data
from Danish nationwide registries conclude that recent sta-
tin exposure in patients with COVID-19 infection does not
relate to an increased or decreased risk of all-cause mortal-
ity or severe infection [7]. COVID-19 represents the

infectious disease caused by the newly discovered corona-
virus severe acute respiratory syndrome coronavirus 2
(SARS-CoV2) that developed in December 2019 in Wuhan,
China, leading to a worldwide pandemic [1,3,6]. Statins
represent the most commonly utilized drugs for hypercho-
lesterolemia functioning as inhibitors of the 3-hydroxyl-
3-methylglutaryl coenzyme A (HMG-CoA) reductase [3,8].
Statins have also emerged to have a strong anti-
inflaimmatory effect [8-10]. The anti-inflammatory activity
of statins has been associated with the ability of these
drugs to reduce the level of inflammation biomarkers
including Interleukin-6 (IL-6) [9]. However, the exact under-
lying mechanism behind the anti-inflammatory properties
exhibited by statins still remain unclear [8]. Statins have
been suggested to suppress the pro-inflammatory
Interleukin-1 B (IL-1 B) [8]. IL-1 B represents a significant
pro-inflammatory cytokine that is atypical in that is synthe-
sized as an inactive precursor [8]. Caspase-1(CASP1)-
activating large protein complexes named inflammasomes
represent key players in processing of pro- IL-1 (3 into its
mature active form [8]. Statins have been detected to inter-
fere with mature IL-1B signaling [8]. It has been provided
evidence that statins counteract inflammation associated
with IL-1B through induction of an anti-inflammatory 28-
kDa form of the pro-inflammatory IL-1B [8]. This statin-
induced IL-13 processing appears to be independent of
CASP1-activating inflammasomes [8]. Interestingly, it has
been demonstrated that the 28-kDa form of IL-1f3 is not
able to trigger IL-1-receptor-1(IL-1R1) to signal inflammatory
responses, therefore reducing inflammatory responses trig-
gered by mature IL-1 3 [8]. Remarkably, it has been high-
lighted that IL-6 expression may be triggered in response to
IL-18 implying that inhibition of IL-1B by statins may also
suppress IL-6 release [10]. COVID-19 is characterized by
different clinical features ranging from asymptomatic to
only mild symptoms in the majority of the patients
[2,11,12]. However, some COVID-19 patients may present
with systemic hyper-inflammation designated under the
umbrella term of macrophage activation syndrome (MAS)
or cytokine storm with significant mortality worldwide
[2,11,12]. COVID-19 with MAS characteristically occur in sub-
jects with adult respiratory distress syndrome (ARDS) and

CONTACT Raffaella Mormile @ raffaellamormile@alice.it @ Division of Pediatrics and Neonatology, Moscati Hospital, Via A. Gramsci, Aversa 81031, Italy
This article has been republished with minor changes. These changes do not impact the academic content of the article.

© 2022 Informa UK Limited, trading as Taylor & Francis Group


http://www.tandfonline.com
https://crossmark.crossref.org/dialog/?doi=10.1080/14779072.2022.2058490&domain=pdf&date_stamp=2022-04-25

162 (&) EDITORIAL

historically, non-survival in ARDS has been linked to unrest-
rained IL-6 and IL-1  elevation [11,12]. Lung inflammation
by SARS-CoV-2 infection has been linked to the expression
of several pro-inflammatory cytokines including IL-13 and
IL-6 [2,12]. The binding of COVID-19 to the Toll Like
Receptor (TLR) has been reported to elicit the release of
pro-IL-1B which is cleaved by CASP1, followed by inflamma-
some activation and production of active mature IL-18
which is a mediator of lung inflammation, fever and fibrosis
[12]. Increased IL-6 levels have been documented to predict
respiratory failure in hospitalized symptomatic COVID-19
patients [2,11,12]. IL-6 has been recognized to cause pneu-
monia and MAS-Like Disease in COVID-19 [12]. Currently,
COVID-19 has no approved proven effective treatment
[1,13,14]. Many existing drugs have been suggested as pos-
sible repurposing candidates to cure or prevent COVID-19
counteracting one or more steps of SARS-CoV2 lifecycle or
inhibiting the effects of SARS-CoV2 infection [13-15]. It has
been underlined that management of patients with con-
firmed COVID-19 should be combined with appropriate anti-
inflammatory strategies once immunologic
complications take place [13-15]. Thus, numerous phar-
maco-immunomodulatory therapeutic strategies have been

considered to prevent COVID-19 hyper-inflammation and its
potentially deadly complications [15]. These agents include
specific immune modulators such as the humanized anti-IL
-6 and anti-IL-1 receptor monoclonal antibody or, nonspe-
cific immune-modulators such as corticosteroids or, inadver-
tent immune modulators such as statins [15,16]. The
benefits of statins have been related to their
immunomodulatory and anti-inflammatory effects since
hyper-inflammation appears to play a critical role in possi-
ble life-threatening complications of COVID-19[1,2,4,5,12].
Even if statins are in general safe, it is essential to take
into account drug-drug interactions when treating COVID-
19 patients with antibiotics, antiviral drugs and protease
inhibitors, since they might increase the risk of statin-
related rhabdomyolyses [1,17].  Taken together,
| hypothesize that the encouraging properties of statins,
principally concerning their anti-inflammatory and immuno-
modulatory activity may represent the rationale for con-
ducting prospective randomized controlled trials to verify
whether statins may be advantageous in patients with
COVID-19 and hyper-inflammation. | suppose that statins
use might improve survival among patients suffering from
COVID-19 by mitigating against the hyper-inflammation
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Figure 1. IL-1Beta, IL-6 and COVID-19 hyperinflammation: two more reasons to take into account statins as adjunctive therapy?



through down-regulation of both IL-13 and IL-6 (Figure 1).
On this regard, | conjecture that statins may be more fea-
sible in terms of estimating costs and benefits when com-
pared with IL-6 and IL-1 receptor antagonist. | think that
statins are low-cost drugs that might concomitantly control
both IL-1B and IL-6 overexpression, conversely IL-6 and IL-1
receptor antagonists are more expensive drugs that act on
one or the other pro-inflammatory interleukin. Research
studies are warranted to define whether statin use may be
inserted among therapeutic options in the management of
COVID —19 patients.

Acknowledgments

A votive offering to the Venerable Surgeon Vittorio Trancanelli for Leo. In
memory of my Dad Sossio Mormile.

Declaration of interest

The author has no relevant affiliations or financial involvement with any
organization or entity with a financial interest in or financial conflict with
the subject matter or materials discussed in the manuscript. This includes
employment, consultancies, honoraria, stock ownership or options, expert
testimony, grants or patents received or pending, or royalties.

Reviewer disclosures

Peer reviewers on this manuscript have no relevant financial or other
relationships to disclose.

Funding

This paper was not funded.

References

Papers of special note have been highlighted as either of interest (-) or of
considerable interest (s+) to readers.
1. Kashour T, Halwani R, Arabi YM, et al. Statins as an adjunctive
therapy for COVID-19: the biological and clinical plausibility.
Immunopharmacol Immunotoxicol. 2021;43(1):37-50.

2. McGonagle D, Sharif K, O'Regan A. The role of cytokines including
Interleukin-6 in COVID-19 induced pneumonia and macrophage
activation syndrome-like disease. Autoimmun Rev. 2020;19
(6):102537.

3. Gupta A, Madhavan MV, Poterucha TJ, et al. Association
between antecedent statin use and decreased mortality in
hospitalized patients with COVID-19. Nat Commun. Res Sq
[Preprint]. 2020 Aug 11:rs.3.rs-56210;12(1):1325. DOI: 10.21203/
rs.3.rs-56210/v1. PMID: 32818209; PMCID: PMC7430584.2021.

4,

EXPERT REVIEW OF CARDIOVASCULAR THERAPY 163

Daniels LB, Ren J, Kumar K, et al. Relation of prior statin and anti-
hypertensive use to severity of disease among patients hospita-
lized with COVID-19: findings from the American Heart
Association’s COVID-19 cardiovascular disease registry. PLoS One.
2021;16(7):e0254635.

This is an interesting paper about the effects of statin admin-
istration on SARS-CoV2 infection.

. Masana L, Correig E, Rodriguez-Borjabad C, et al. Group OBOTSR. Effect

of statin therapy on SARS-CoV-2 infection-related mortality in hospita-
lized patients. Eur Heart J Cardiovasc Pharmacother. 2022;8(2):157-164.

. Daniels LB, Sitapati AM, Zhang J, et al. Relation of statin use prior to

admission to severity and recovery among COVID-19 inpatients.
Am J Cardiol. 2020;136:149-155.

. Butt JH, Gerds TA, Schou M, et al. Association between statin use and

outcomes in patients with coronavirus disease 2019 (COVID-19):
a nationwide cohort study. BMJ Open. 2020;10(12):e044421.

. Davaro F, Forde SD, Garfield M, et al. 3-Hydroxyl-3-methylglutaryl

coenzyme A (HMG-CoA) reductase inhibitor (statin)-induced 28-
kDa interleukin-1f3 interferes with mature IL-13 signaling. J Biol
Chem. 2014;289(23):16214-16222.

«« This is an important manuscript highlighting the influence of

9.

statins on IL-1f.

Bu DX, Griffin G, Lichtman AH. Mechanisms for the anti-inflammatory
effects of statins. Curr Opin Lipidol. 2011;22(3):165-170.

This is an important paper about the anti-inflammatory prop-
erties of statins.

. Cahill CM, Rogers JT. Interleukin (IL) 1beta induction of IL-6 is

mediated by a novel phosphatidylinositol 3-kinase-dependent
AKT/lkappaB kinase alpha pathway targeting activator protein-1.
J Biol Chem. 2008;283(38):25900-25912.

« This is a valuable paper about the impact of IL-1 on IL-6.

11.

. Rizk JG, Kalantar-Zadeh K, Mehra MR,

. Cavalli

Soy M, Keser G, Ataglindiiz P, et al. Cytokine storm in COVID-19:
pathogenesis and overview of anti-inflammatory agents used in
treatment. Clin Rheumatol. 2020;39(7):2085-2094.

. Conti P, Ronconi G, Caraffa A, et al. Induction of pro-inflammatory

cytokines (IL-1 and IL-6) and lung inflammation by Coronavirus-19
(COVI-19 or SARS-CoV-2): anti-inflammatory strategies. J Biol Regul
Homeost Agents. 2020;34(2):327-331.

This is a significant paper highlighting the critical role of I IL-1
and IL-6 on hypwrinflamnmation by COVID-19.

. Sultana J, Crisafulli S, Gabbay F, et al. Challenges for drug repur-

posing in the COVID-19 pandemic era. Front Pharmacol.

2020;11:588654.

. Pennica A, Conforti G, Falangone F, et al. Clinical management of

adult coronavirus infection disease 2019 (COVID-19) positive in the

setting of low and medium intensity of care: a short practical

review. SN Compr Clin Med. 2020;29:1-6.

Pharmaco-
2020;80

et al

immunomodulatory COVID-19. Drugs.
(13):1267-1292.

G, Larcher A, Tomelleri A, et al. Interleukin-1 and
interleukin-6 inhibition compared with standard management in
patients with COVID-19 and hyperinflammation: a cohort study.

Lancet Rheumatol. 2021;3(4):e253-e261.

therapy in

. Katsiki N, Banach M, Mikhailidis DP. More good news on statins and

COVID-19. Am J Cardiol. 2021;1(138):127-128.


https://doi.org/10.21203/rs.3.rs-56210/v1
https://doi.org/10.21203/rs.3.rs-56210/v1

	Acknowledgments
	Declaration of interest
	Reviewer disclosures
	Funding
	References

